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s g SS 2 o, &§ e^ 0 i ^^shJi xnsef &2 x^e^ssj gaiioi g as 01 an ^ gauoi gig ois& Dy&2£m± bs«s 

Oil 2th 20ICK 

S ttSSI «I1.2 ^IIOIM gJ^(Vin+,Vin-)3l All. 2 ^ (Vout-,Vout+)e W 3Wte SI1.2NMOS S2!XI^Ei(M1 M2)2* &D\ 

Ml. 2 NMOS SeXI^EKM1.M2)S| z* #^0j| CHsH jiWa^EIOI XtS £Hxl SSSffe X|M,2 PMOSe^xi^EKM3,M4)W &D\ 1 2 PM 

OS egHXI^El(M3.M4)2| £|CH }|0|e BSKX gj^0|| CHSt ^s*°| XISAIZm 21^2] ^13 4 NMOS M^XI^Ei 

(M5,M6)s ^asit &s ^^hj gaoi «ol oiae naioi ii§ i&Aisq ^isiih^m sgs^ ^ssiss in 

, ^ *j£J E^XI^Ei(M5.M6)H] ^|0i2^(Vcont)M ^sfAl^ ±W = HBUOI HfllOlg B»A|SO£M| £3 ^Si^Ifl^g ££fA! 

|U 4- 2i£^ fi ^?nf^ & Si 31 £011 &o 

> 

CH££ 

»MEte e ttaoii cue fitaoi g°i us ^gEoich 

»l2&te S ttBOII OCf^ HfillOl 4|2| gstasg UEfLH^ SIS ^gSEOICh 
* SE^°J ^S^gCHl CHS ¥s>°l 

M1-M6 : MOS ^gHXI^Ei Vcont : XIICHS^ 

Vin : gJ^61S ' Vout : m^tls. 

OS : S Ol a 



(51) Int. CI. 
H03K 5/13 
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(22) gSSXI- 
(73) ^o!3!» 



(72) BtSXt 



(74) CUdloi 
(Z 7) ^ A f % ? 



s |go a o, & gs^ 0 | ox SQ § ^ m% m xn?5^ gefioi ^ §y oi an ^ gaiioi mm o\mm im^mi* % mum 

soil 5!oia. 

ai nauoi ^ x-iieie oie^oi ^^m^i si^cii, □ ^m^^ i/yaioi Efs^s 

g^asissj e^n^fe aiaioi agj % □ &2j ^> oil °jsh xii&s^i mm ^ 9iQ. eaioi yeiioi &aoi ch oi^ ^ofxixi & 
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WIPS PlWiew 3.3^7 



nUU US 2*92! 83101^22! 2IWHL .Il^E □ PbK)l±SI *ll£S3 6r BfllOl J«§ n| & - oh q. 

ofoii d» wsas* gsj »i5=§^oj B3BB =^sfa/d g wa^isi *w*m muMU waaisa aaioi * 

31 (skewed delay ring oscillator)^ fllgfa t» .<uch Tf ~ sC,lul ° a J 

01 iSE 89101 § SfS3lte ^El l§5fb PMOS 2J 3)|0|eB0ll dhS SB2I #^0| Ohy □ 0IS 921 S§*0l onici* 0,=.* 

-S-SSSn 2**^21,!? «£rP fc 6,3 2yciE rasofl chsh #met naoi ajy aw. set BS 

-re S2fA|7|A| 5t Or — Er o 0| SALr. 



s tfasi «at 8 emaoi wa& »t- &® xm=?zs\ Dm aaioi flat oiae &aioi oismoi fli*fi 

C 993 H1.2 3il0|e aif2 Efilioj «&j B Wt: XJI1.2 NMOS(fll1SS9) <=^X|^Ei2h *I1 2 NMOS M^XI^EH 

HJ 2| 93 011 CHSH HXm^SiOi Xh§ £HX| ggofe XII1 ,2 PM0S(»I2£S9) ^X|^EH2f, 1,2 PMOS ^XI^EH^ 2|Qj 3||0|!= 

999 SJ^Oil CH» i§^°l JieiAIM 2S«»3| Iffl± S EH^ &X\sm })OIM*0|| fllCHS^OI 5|£g oi^lo- 

X1I3.4 NMOS(»l1£a9) egHXI^EIS ^flSTte ^2 fitaiOl 9j», 0| £| & 0IS»0| ^r£S£f H^§^2J WSStSoT 



&92I ?S * 

£ 1S e 993 BBIIOI SIS^gSEOIQ. OPIOjIAi StOI. 391,2 NMOS 93 £BXI£EI(M1 M2)2J ^ j|0|e *oil*= 

W1.2 ffli^aO/in+.Vin-W ei^KS 3Hf #21 *| 1.2 NMOS 93 S &X\±El (MUM2)£| =B||ei ^ Oil AH «|1 2^ Jk(Vo 

ut-,Vout+)^ v ^£J^I =?&&Q. 

till MU2 NMOS ^5! ^EI(M1 .M2)S| ^ S^dl CI AH B^S^ohOj *• »l f 2 PMOS^^IXI^EH(M3 M4 

)m ?fl&a. «PI W1.2 PMOS e^Xl^a(M3.M4)2| 21 CR ^I0|M >jg s mo| oj^QHCH^ ^^£J XI^AI^e 5|8f5l 

5H X1I3,4 NMOS ^e«XI^El(M5.M6)g B^^ HH^ SEHS SXISCK «|3 f 4 NMOS M SjXI ^El (M5 ( M6)£J 3||0|s ^oj|^ £p| jg M 2 PMO 

s M^xi^Q(M3.4)si ^ioie i^m^i fliaa&oKvconooi ei^r£i3<i 

tf^l «IOia&(Vcont)S| M3A NMOS MSSIXI ^Q(M5,M6)°I &m ^BAIS BI1.2 PMOS e^X!^Ei(M3 M4)^I0|§ A|^M Sim 

511 SQ. ^>0| PMOS ^^X!^Q(M3,M4)0il^ £ 30il/H SOtZlfe U^5f »0I. ^WE S ai 01 gJ^SPI «B M3A PMOS ^^XI^Q(M7 

M8)M ^^f^ MX\m ^ 91Q. 

0IB|« ^?^°J gaiOl '«jS| ttHfiB. £ 201 A| a0|3 SflH. ^l2#^<M^(Vout+)^^ OVOilAi Vdd^ CiOlM ft 0 XII 4 NMOS 

M2!XI^EHM6fe XU2S§!tJS(Vout+P^ Vcont-Vth^h AISWXI& 2i^| CHICHI XII1PMOS ^^X|^Ei(M3)2J ^|0|e^ V cont- 

OIS^II §2^! S5fb XII2#^6Js(Vout+)^h VddOIIAt OV^ mO\m W. OM M4 NMOS ^^XI^Ej(M6)S SoH ^2£1^QI PMOS M^II^Ei 
(M3)°J ^I0I^ a^OI ^m^m AI^OI ^CHXI^l £|^| ME Oil ^IIO|e* jg| q] Q^(Vcont)OI ^M^m &aiO| Haoife 9HXI^| & 



OlttH PMOSeaxi^EISI ^I0|^0j| §29 28^ ^23^ NMOS^&j XI ±Ei SJ ^ilOlM^ HIOiS&(Vcont)0|| Q8H UIBfl^l* ^hXIH 

Sl^l dH^OII 3BII0I E}°JCH XllOja^ A r 0|°J «P[ ?4=^[ >5l^ SO. 

^. 1113,4 NMOS M2!XI^EI(M5.M6)£J ^1^^ ^Hh4= ^f^g 0|§ NMOS ^^XI^EiSJ PilOlM fll0128H>fl d>E XlSSt ^^fe XIII 2 

PMOS ^ ^ XI ^ EH (M3.M4)2j 2| ^|0|^ S&^H P^£^l £|H, 01 Oil 0>^ ^3101 &gjO| ^sfmOl gj ttHSISSI ^H^M 3fS 

aih ^ a^ii soi a. 

5£^ geilOl i8 ^l^^o^ B^B eibHEHM ^OPI UiEOII ^52] Zh^SFSI- H^£| #^a]s2J ^^01 OVOilAi Vdd ^X| 

m a°i dam aiheisi ^oi ±is>^&m m^°\ 25 4-&sioi pxig s^o^ 0 igm ^ 210. 

s 3^ geiioi ois& 9 &asjS2i sop sack 

aism b^cwAi a^e^ geiioi im^oi^, a§ smb¥e ^21 m^timm mw&si pmos ^^xi 

^x^l^o^ a4t£ | ^ a cj^Qi ^« 0 |ssh ^^4= 3^ m&2\ 9 ^SSIS^ SB g^lOI *J°j Xj|1,2^^(Vin+.Vin-)o^AM 

#9 geilOl Xil1,2#3(Vout- Vout+)§ AH^ 21^31 gj^SI^I SH2 UCHXI^ #^0|ti^ CFM&2J gJ^OI £|3I| 6^ <^^fiH 

sgoKQ, 2| gaioi xii 1,2 zmm ms\m o^a^cvin'+.vin'-j^s^b xf<M£j saesj ^ #^oi ^«£j^i ^^e aishh^ 
s mgow x\m ^ xi ^ eh oil ei^sj^ <m^si BD\m ^ss°sah gaioi asoii cae ^Hf4^ £3 ^ &a #^oi ^ch 
xi ^ mja 

^. ^SIS^M ED. 21 ^^l ^^XI^EH(M5,M6)2] ^ilOlM ^0j| gj^£J^ XIICH 2^(Vcont)°J 3 JIM S2fA|5N gaiOl sJ^SI M 

aiOll SsfAl^ e^^AM g^^m^e ^SAI^ 4^ 8H2 2iH. ^>0| iiaiOl DH^OII SJdHAi^ ^CH^°S NMOS 

XI^EHSO E& PMOS ^^XI^EiOil NMOS ^^X|^£H°I gJ^^^SEf 53 IfflfE PMOS^XI ^El Oil 2&£|3il ^o^AM, PM 

OS M^IXI^EHSi ^^IS AI^M HSJ 4= 2i31l ShOI S^l^ei §^£1 ^ 2iE^ ofH ^Cf. 
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" ■ WBS^MewJ^Zjij: 

(57) S?2| g?) 
S^S 1. 

f««=»iiaor«0iaotAHaii.2 3|OiaB^(Vin+ Vin-)j»H22«=aoi*«A/ w , 

EKM1.M2)a: «3| JB2.1 S2ll°i #t*(Vout + , Vout-S M i?J * 0 S5 Jl™' A V ° Ut+)S **» fc * 

» » »»», ™«,22j&-ss,? 0 ^^ 



1.2 ^X|^ 

Oil AH£2j = 

XIIOJSgKVout 
SieilOl «|. 



.4 M^XI^EH 
31 sgog 



tfaaiss BBioiu. ^ " ,5H ' 2 J ^ £l = 3 gj^ assist 

2i ±<2±* aisai ai.2saa±a<Mi M2)si a i 2 =aJ •fS'f « ( t'^l^ 0150 " A,S21 - aie!01 aw^a ^ 

§S S^S flliEafc X1l3,4SeHU-E)(M5 M6 3 r ill H2ES* H^e^'l^ ,0B P 32901 ^ Pl101 -^ *«a»(VouOOU 

mil senoi s S g a* H > £ aBOI fl3as JJg i«« 5 «2!;lf«^°" t » , ^ out+)011 ^ saaa511 m. u 

tf?i«aoi as, -we aaioi H «cvm-- . vii5)SS iSa S a" i iSS H aS 22 * SnH - * Bfll 

as? ma. uoui Hanoi ssa ar aaim oihAJso' \ ■ J, r. = 1 ^ 9 *2.i«i«voui-. vout+xni ais ssraiai «a 

■ *a fc —we aMi ,Vi r^ s i VaS !Vt w ia«^! a aaB " ** la seil0 ' m * •■^ ^' aaa3 « * ™ 
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